Pharmacological preconditioning of rat liver by up-regulation of heme oxygenase 1.
We investigated whether pharmacologically induced up-regulation of heme oxygenase 1 by pyrrolidine dithiocarbamate (PDTC) conferred protection against subsequent ischemia-reperfusion injury (IRI) to the rat liver after temporary vascular occlusion of 70% of the organ. Female Wistar rats (200 to 250 g body weight) anesthetized with pentobarbitone were cannulated in the carotid artery and jugular vein. After laparotomy, a rubber band was applied around the entire vascular supply to the median and left lateral lobes, enabling vascular occlusion of 70% of the liver. A laser Doppler miniprobe was placed on the left lateral lobe to monitor peripheral liver blood flow (PLBF). Immediately upon completion of the surgery, the rats were administered either PDTC (50 mg/kg intravenously; n = 8) or its solvent (isotonic NaCl; n = 8). After 60 minutes, regional ischemia was induced for 30 minutes. The animals were then monitored for 2 hours of reperfusion. Blood samples for alanine transferase (ALT) estimation (as a measure of parenchymal injury) were drawn immediately prior to ischemia and reperfusion, as well as 60 and 120 minutes after reperfusion; PLBF was calculated at these times. ALT increased in the course of the experiments but there was no difference between the groups. The reduction in PBLF due to ischemia-reperfusion was significantly lower in the PDTC group: about 16% versus 40%, after 2 hours of reperfusion. Pretreatment with PDTC attenuated the disturbance of hepatic microcirculation, but not parenchymal injury, in the early phase of IRI.